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Freeze-drying or lyophilization is a multi-stage operation of ef-
fectively drying a material while preserving its biological
properties. The material is subject to being frozen and subli-
mated under vacuum upon heating. Lyophillized products are
more stable, easily transported and quickly reconstituted. A
benefit of low-temperature operation envisages its applica-
tions in pharmaceuticals for heat-sensitive components
including vaccine and biological products.To date, analyses of
the freeze-drying process have been changed from physical
aspects of freezing and sublimation to a more sophisticated
examination of the effects of the process on the chemical struc-
tures and the biological properties of the products themselves
[1]. In this study, development of some lyophilized products
was demonstrated with a focus on process optimization to
minimize a cycle time and increase productivity in commer-
cial production. Thermal behaviors of the product were
examined by Differential Scanning Calorimetry under freezing
and heating conditions to design appropriate freeze-drying
cycles. Experimentation was performed with a laboratory ly-
ophilizer to verify critical process parameters including freezing
rate, drying temperature, drying time and pressure manipu-
lation. Finally, a success of process transfer from the laboratory
bench to more diversified industrial operations was an ac-
complishment of basic knowledge and understanding of the
equipment operation, environmental concerns and sterile han-
dling of the bulk product.
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